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(54) SURFACE ACOUSTIC WAVE DEVICE 

(57)Abstract: 

PURPOSE: To realize the highly precise operation of the 
surface acoustic wave device without disturbing the 
characteristic of the device by using a thermoelectric 
element so as to control temperature of the surface 
acoustic wave device. 

CONSTITUTION: A SAW filter is made up of an 
interdigital electrode transducer 2 and grating reflectors 
3.4 formed on a surface of a piezoelectric substrate 1. A 
thermosensing element 5 is formed on the surface of the 
piezoelectric substrate 1 and the surface temperature of 
the piezoelectric substrate 1 is measured by means of a 
resistance change in the element 12. A Peltier element 6 
\i adhered to the rear side of the piezoelectric substrate 
1 and the middle part of the Peltier element 6 is 
supported by a support section 7a of a support base 7. 
A drive voltage of the Peltier element 6 is controlled 
depending on the surface temperature of the 
photoelectric substrate 1 measured by the 
thermosensing element 5 to keep the temperature of the 
piezoelectric substrate 1 constant. 
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damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 



original precisely. 
2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS . 

[Claim^Surface acoustic wave equipment which is characterized by providing the Rowing 
and wh ch has the signal electrode winch was formed on the front face of a piezo electric 
"bstrate, and was equipped with predetermined periodic structure. A ^mometi-y means to 
measure the .skin temperature of the aforementioned piezo-e ecte s ^strate. The 
thermoelement arranged so that one temperature field may 30m to tbe rear face of the 
aforementioned piezo electric substrate thermally. A temperatuxe;contxol means to drive the 
aforementioned thermoelement according to the measurement temperature of the 
aforementioned thermometry means, and to control the aforementioned skin temperature. 
[Claim 2] It is surface-acoustic-wave equipment characterized by holding the 
piezo electric substrate, the aforementioned thermometry means the aforementioned 
AermoeTement, and the aforementioned temperature -control means in single casing in a 

[ClaTm 's] It is surface acoustic-wave equipment characterized by the aforementioned 
pfoTo electric substrate being supported by supporter material through the aforementioned 

SSlrrii'^^^-wave equipment characterized by for the aforementioned 
piezo electric substrate making the contact surface a part of the rear face m a claim 1, and 

\£j:i!Tt h i:^™™~ equipment characterized by carrying out powder 
arrangement of the aforementioned thermoelement on the rear face of the aforementioned 
piezo-electric substrate in a claim 4 for two or more minutes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Kitrial Application] this invention relates >to suitable « W^S^AW eqS^" 
to the SAW resonator which is applied to surface-acoustic-wave (henceforth SAW) equipment, 
especially is used as high-frequency vibrator. 

[Description of the Prior Art] Conventionally, the SAW resonator which constituted the 
bUnSe'eciode converter (it is called ID converter below ^rd^ 1x^0^) ^ 
consists of the ctenidium electrode of the couple which countered mutually on the front lace t* 
Te crystal substeate of ST cut is manufactured. This SAW resonator resonates the surface 
acouS wave generated with the electrical signal introduced into ID converter b, 'the 
Electrode formed the predetermined period, and ^^^^^^ 
child by taking out the electrical signal of this resonance frequency. In tins case ffie ^atong 
reflector (it is called GT reflector below grating reflector.) of a couple is formed imltahj 
sides of ID converter at the predetermined intervals, the resonant chamber te a surtace 
acoustic wave will be formed between both GT reflectors, and the standing wave of a surface 
acousSc wave will stand on this resonant chamber. Since ID converter is strongly combined 
with this standing wave, the stable vibrator can be constituted. 

r0003] SinS onS about 20 micrometers only of front faces of a crystal are influenced, but 
relictions of tiL thickness of a substrate etc. have them, in order to use resonance of a 
luXT^e ^h the size of a crystal substrate unlike the usual quartz resonate * as wjnch 
vibration frequency is determined and this SAW resonator can be driven by basic mode 
vibration 1* Z 'high-frequency band, it is small and can realize a piezoelectric transducer with 
little spurious mode easily. 

rProblem(s) to be Solved by the Invention] However, big temperature dependence is in 
oscmatton ^ fr^quency m the above-mentioned SAW resonator, and osciUataon frequency is 

Z bv tbe Convex secondary curve to temperature. The secondary curve in this case has a 
secondary coefficient about -0.03 ppm[/degree C ] 2 (based on the oscillation ^J™**^ 

oom temperature of 25 degrees C). Such the temperature , characteristic 

suitable temperature control in order to repeal precision of oscillation b^^y-/ 10 ™™'* 
££££ to P belable to contact the foreign matter for temperate ^^^^ 
of a crvstal substrate and to perform efficient temperature control to a crystal substrate. 
Ice ^tiS 5 a SAW resonator is greatly influenced by the state near the front face of a 

SoO^ThertMs invention solves the above-mentioned trouble and the tecj^l^s 
in realizing the new equipment configuration which can perform temperature control of SAW 
equipments, such as a SAW resonator, appropriately. 

[Me°ans for Solving the Problem] The means which this invention provided in order ^to solve 
he above-mentioned technical problem In the s^-^^^™^^^ 
the sienal electrode which was formed on the front face of a piezo-electric substrate and was 
equjpe? w^edetermined periodic structure The aforementioned thermoelement is driven 
to a thermometry means to measure the skin temperature of the aforementioned 



piezoelectric substrate, the thermoelement arranged so that one temperature field may join 
to the rear face of the aforementioned piezo-electric substrate thermally, and the 
measurement temperature of the- aforementioned thermometry means and a 
temperature-control means to control the aforementioned skin temperature ,« established. 
[0007] In this case, it is desirable to hold the aforementioned piezoelectric substrate, the 
aforementioned thermometry means, the aforementioned thermoelement, and the 
aforementioned temperature-control means in single casing. , 
[OOOsT Moreover, it is desirable to make supporter material support the aforementioned 
piezo-electric substrate through the aforementioned thermoelement. afftrem(>nti(mw i 
[0009] Moreover, it is desirable to make supporter material support the aforementioned 
piezo electric substrate by making a part of the rear face into the contact surface^ 
[0010] And it is desirable to distribute two or more aforementioned thermoelements on the 
rear face of the aforementioned piezo electric substrate. 

[Function] Since cooling or heating can be performed through the big contact surface, without 
moreover affecting the surface acoustic wave on a front face, without being barred by the 
Structure by the side of the front face of a crystal substrate by joining one temperate , field of 
the Peltier element to the rear face of a crystal substrate thermally according to the claun 1 
efficient and operation of SAW equipment which could perform the stable temperature control 

highly efficient SAW device can be constituted by holding 

£^1^ — material support a piezo-electijc 

substrate through a thermoelement, since it can serve as the supporter rf . JJ^ 
substrate as the temperature -control section, while structure is simplified, efficient cooling or 

SSIS^ cSmTby supporting a piezo-electric substrate through a part of the 
rear face, the stress received from the circumference of a piezo electric substrate can be 
reduced and term ****** can perform stable operation. 

Soffi] Since ffie stress transfer between thermoelements is divided by distributing two or 
more thermoelements on the rear face of a piezo-electric substrate according to the claim 5, 
the stress given to a piezo-electric substrate can be reduced further. 

[Exlmnle] Next the example of the SAW equipment applied to this invention with reference 
to aTaw ingTs ^explained The SAW equipment explained below is the SAW resonator which 
Ldffie crystal substrate. However, this invention is applicable to various S ^ e qmpments 
such as not only a SAW resonator but an SAW filter, moreover - a piezo electric substxate 
except for crystal - the composition and the use of SAW equipment - responding - LiNb03 
and LiTa03 etc. - the various quality of the materials are adopted 

[0017] The [1st example] In this example, as shown in drying 1 the ID conver ^ V*eGT 
reflectors 3 and 4 and a temperature detector 5 are formed m the front face of 3mm long 
6 mm wide and Lthe crystal substrate 1 of ST cut of an about [ thickness 400micrometer] and 
the Peltier element 6 is stuck on the whole rear-face simultaneously of the crystal substrate 1. 
The center section of the Peltier element 6 has fixed to supporter 7a of a susceptor 7. 
[0018] Supporter 7a makes the crystal substrate 1 and the Peltier element 6 desert at . the 
predetermined intervals to a susceptor 7, susceptors 7 are consisted o .by the crystal 
substrate 1 so that there may be no stress transfer, and it is made for distortion which 
originates in the crystal substrate 1 at stress not to occur. A ifff > rPn t 
[0019] The [2nd example] The above-mentioned example shows the structure of a d^ent 
example to drawing^ . This example is equipped with the same crystal substrate 1 as the 1st 
I SS^fc ffie ID converter 2, the GT reflectors 3 and 4, the temperature > detector 
5 and the susceptor 7, and the explanation is omitted. In this example, Peltier element 6A 
was stuck on the center section of the rear face of the crystal substrate 1, the Peltier elements 
6B and 6C were stuck on right and left, respectively, and central Peltier element 6A has lixea 
to supporter 7a of a susceptor 7. 



[0020] Drawing 3 (a) shows the whole 1st example [ of the above ], and 2nd example 
compos tion The susceptor 7 shown in above-mentioned drawing and dpmnj2 has fixed at 
ttebase 8 and the IC chip 9 is mounted on this base. Covering 10 is attached m the base 8 
and it s sealed. In addition, the building envelope formed with the base 8 and coverong ; 10 is 
filled up with inert gas, such as nitrogen and an argon. From the undersurface of ^the base 8 
twc ; or nTore external end-connection children 11 connected conductively to the internal 

t^T^^Z^Lerter 2 on the crystal substrate 1 at d™_3 00. the 
counterelectxodes 2a and 2b formed in the shape of a ctenidium, respectively are formed and 
bonding of the signal lines 21 and 22 is carried out to each of these counterelectrodes 2a and 
2b Moreover tne detection lines 51 and 52 are connected also to the ends of a temperature 

eS S connects with the circuit pattern on the base 8 
formed in the susceptor 7, and the other end of these signal lines 21 and 22 and the detection 
lines 51 and 52 is drawn in the IC chip 9. 

0022] The counterelectrodes 2a and 2b of the ID converter 2 and the grid electrode of the GT 
efielrs 3 1^ 4 are formed by putting the alloy of others, such ***^^*™Z 
evaporations sputtering, etc. The formation period of the countere ectrodes 2a and 2b of the 
D converter' 2 P and the grid electrode of the GT reflectors 3 and 4 is set as the half ^ he 
wavelength lambda of a surface acoustic wave located on the front face of ^ crystal 
Tubstrate 1 Moreover, temperature detectors 5 are thin films, such as platinum formed of 
vacuum evaporationo, and tL skin temperature of the crystal substrate 1 is detected from the 
resistance of the thin film which changes with temperature. 4 Th ID 

[0023] The circuitry of each above-mentioned example is shown in dr^wmg^l . Ine ijj 
converter 2 and temperature detector 5 which were formed in the crystal substrate 1 are 
connected to the IC chip 9. The oscillatory wave form of predetermined frequency is taken out 
froT^ sSnal lines 21 and 22 of the ID converter 2. Moreover, the skm temperature of the 
SS^^Slto 1 is detected according to the resistance of the ^P"^*^ 
obtained through the detection lines 51 and 52 of a temperature de tector 5^ The ICdnp£ 
computes the difference of the skin temperature of the crysta substrate 1 and . ^e re ference 
temperature set up beforehand, and outputs the driver voltage of the Peltier element b 
according to this temperature gradient. . . R TVl . p p i tier 

[0024] Drawing 5 shows the cross-section structure of the Peltier element 6- The Peltier 
element 6 makes two or more pi type structures where a ntype semiconductor 65 and p type 
s ^conductors 66, such as electrodes 63 and 64 and a Bi-Te ^ ™ 
connected in parallel electrically in series among the ceramic sub «** tes ^ 2 ""J™ 
with the alumina etc. arrange. The crystal substrate 1 was pasted ™* *^ ffl ™ ??• ^™ 
ceramic substrate 61 has pasted up the ceramic substrate 62 on the susceptor 7 with 

[O^fsfnce the Peltier element can moreover be contacted to all on a rear face without 
affecting a surface acoustic wave by arranging the Peltier element 6 on the rear face of the 
crTsteTLbstrate 1 according to the 1st example of the above, 

crvstal substrate 1 whole can be performed. In this case, since support of the crystal substrate 
1 I ^ performed by supporter 7a of a susceptor 7 through the Peltier element 6, while o her 
contoct sections do not exist in the circumference but structure is simplified, efficient cooling 
or efficient heating can be performed. The ceramic substrate 61 of the Peltier element 6 
performs coolLg and heating of the crystal substrate 1 alternatively according to the pc . anty 
of the above-mentioned driver voltage, and the amount of cooling or the amount of heating is 
adjusted according to the absolute value of the above-mentioned driver voltage. 
[0026] Since the crystal substrate 1 is supported through the Peltier element 6 only by 
supporter 7a of a susceptor 7 and it does not receive a susceptor 7 or the stress from other 
members in the front face, it can acquire the stable property 

[0027] Since according to the 2nd example it is formed where the Peltier e lemente 6A 6B and 
6C stuck on the rear face of the crystal substrate 1 are divided, there is alsc ,no P»»£*g^ 
a crystal substrate may receive stress through the crystal substrate 1 and the Peltier element 
6 Pinched by supporter 7a like the 1st example, and operation stabilized more can be expected. 



•ST 



[0028] In each above-mentioned example, by having stuck the Peltier element on the rear face 
of a crystal substrate, temperature-control structure can be constituted very compactly and 
Urease S the capacity of the whole equipment by the temperature control can be suppressed^ 
Zeover it is also possible by adjusting temperature by the temperature-control means m 

each example to change oscillation frequency. 7n A n ^ not need to 

[0029] In addition, the support position by the above-mentioned supporter 7a does not i oeed , u> 
be the center of a rear face of the crystal substrate 1, and may be formed m the position from 
Shfch xt separated from the center. Moreover, the number of the Peltier element at the time of 
ptptrfng two a? more Peltier elements hke the 2nd example and arrangement are arbx tour* 
SoTbeTg Umited to what was shown in the above-mentioned example, if a temperature 
~is 6 a n Place suxtable for thermometry, it can ^^^™£%££l 
sensors in arbitrary places. Moreover, the xnternal circuitry of the I C chip S l can Pe" orD * a 
Smoerature control by the usual PID control system etc., or it may adopt other methods if 
needed ^ order [ f urthermore, ] to heighten cooling or the heating effect of the Peltier 
£ t ^- the ci cumLence of a susceptor - or you may attach auxiliary members such as 
a rXtion fin, suitably on the undersurface of the ?^* a ^£™£ l ^££Z 
elements 6B and 6C Moreover, it cannot be overemphasized that not only the Peltier element 
of the above-mentioned structure but well-known various thermoelements can be used. 

St of the Invention] According to this invention, the following effects are done so as 

toolt l?nce 0 c V o e oling or heating can be performed through the big contact surface, without 
moreove affecting the surface acoustic wave on a front face, without being barred by the 
TuSure by Se sL of the front face of a crystal substrate by joining one texnperatuxe , fieU of 
^e pXer element to the rear face of a crystal substrate thermally according to the claim 1 
detent an d operation of SAW equipment which could perform the stable temperature control 

highly efficient SAW device can be constituted by holding 

subsLte tCulh a thermoelement, since it can serve as the supporter of a piezo-electric 
substrate as thetemperature-control section, while structure is simplified, efficient cooling or 

c^mTby supporting a piez o-electnc 
-rear face, the stress received from the circumference of a piezo-electric substrate can 

rpflnrpd and term ****** can perform stable operation. 

rOoS Since Se stress transfer between thermoelements is divided by distributing two or 
SSTiSS^SL on the rear face of a piezo electxic substrate according to the claim 5, 
the stress given to a piezo electric substrate can be reduced further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] ™rtinn<5 nf 

InrawingOl It is drawing of longitudinal section showing the structure of the main portions ol 
the SAW equipment in the 1st example concerning this invention. 

towU! It is drawing of longitudinal section showing the structure of the mam portions of 
thP SAW eauinment in the 2nd example concerning this invention. 

mmriSSTt^ a plan (b) in the state where the perspective diagram (a) and covering m 
which each whole above-mentioned example composition is shown were removed 
SSSSft isthe block diagram showing the circuitry of each ^^~ to ~J^^ nt 
mSwTntll It is the expanded sectional view showing the structure of the Peltier element 
attached in each above-mentioned example. 
[Description of Notations] 

1 Crystal Substrate 

2 ID Converter 

3 Four GT reflector 

5 Temperature Detector 

6, 6A; 6B, 6C Peltier element 

7 Susceptor 
7a Supporter 

8 Base 

9 IC Chip 

10 Covering 
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